Aging Self Long-term memory Prefrontal cortex Cognition fMRI a b s t r a c t Aging impacts memory formation and the engagement of frontal and medial temporal regions. However, much of the research to date has focused on the encoding of neutral verbal and visual information. The present fMRI study investigated age differences in a social encoding task while participants made judgments about the self or another person. Although previous studies identified an intact self-reference effect with age, subserved by robust engagement of medial prefrontal cortex (mPFC) by both young and older adults, we identified a number of age differences. In regions including superior mPFC, inferior prefrontal cortex, and anterior and posterior cingulate cortex, young and older adults exhibited reversals in the pattern of activity for self and other conditions. Whereas young primarily evidenced subsequent forgetting effects in the self-reference condition, older adults demonstrated subsequent memory effects in the other-reference condition. These results indicate fundamental differences across the age groups in the engagement of elaborative encoding processes. We suggest that older adults may encode information about the self in a more normative manner, whereas young adults focus on encoding the unique aspects of the self and distinguishing the self from others.
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Declines in long-term memory function are a common complaint for even healthy populations of older adults, and neuroimaging has begun to reveal information about the effects of aging on the brain regions implicated in memory formation. In young adults, the initial encoding of information into memory activates a network of regions, including inferior frontal and medial temporal gyri (Brewer, Zhao, Desmond, Glover, & Gabrieli, 1998; Kirchhoff, Wagner, Maril, & Stern, 2000; Wagner et al., 1998) . Although these same regions contribute to encoding processes in older adults (Daselaar et al., 2003; Morcom, Good, Frackowiak, & Rugg, 2003) , aging reduces the activation of medial temporal gyrus (Dennis, Kim, & Cabeza, 2007; Gutchess et al., 2005) and the deactivation of medial parietal cortex (Miller et al., 2008) , regions that have been implicated in memory formation under some conditions. Furthermore, older adults recruit additional regions, particularly in prefrontal cortex, that do not contribute to successful encoding of information in young adults (Dennis, Daselaar, & Cabeza, 2007; Gutchess et al., 2005; Kensinger & Schacter, 2008) . Even when similar regions are engaged by younger and older adults during the formation of true and false memories, the regions are engaged to a different extent across the age groups based on the amount of information later retrieved (Dennis, Kim, et al. 2007) .
While many studies reveal some changes to the encoding network (e.g., Dennis, Daselaar, et al. 2007; Gutchess et al., 2005; Miller et al., 2008) in older adults, these studies of successful encoding have focused almost exclusively on the encoding of relatively neutral verbal and visual information. In contrast, research in young adults suggests that the core encoding network of inferior prefrontal and medial temporal regions is augmented for the encoding of specific types of information. For example, encoding of emotional information engages the amygdala whereas the encoding of social information recruits dorsomedial and orbital prefrontal cortex (Harvey, Fossati, & Lepage, 2007; LaBar & Cabeza, 2006) .
One study that investigates the effects of aging on the formation of emotional memories implicates roles for the amygdala, fusiform gyrus, and orbitofrontal cortex in both age groups (Kensinger & Schacter, 2008) . Age differences emerge, however, for the encoding of positive information, with older adults activating medial prefrontal cortex (mPFC) and the cingulate gyrus to a greater extent than young. These results suggest that investigating the effects of aging across a broad range of modalities and stimuli may reveal a more complex pattern of preserved function and change in the encoding network than has been identified in the study of more neutral, typically verbal, materials.
Though no study has examined whether aging affects the neural processes that correspond with memory for information pro-
